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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention has the cable by which the conductor was covered by insulating 
resin, especially two or more conductors, and a cross section is related with the connection method of 
cables, such as a flat- like flat cable and a flat cable. 
[0002] 

[Description of the Prior Art] the mounting technology of the former and an electric wire - setting a 
cross section — the shape of flat - it is ~ two or more copper — since the flat cable which covered 
conductors, such as a conductor, with insulating resin in the shape of sandwiches from both sides 
increases the efficiency of a wiring activity, it is utilized widely. For example, it is used for the electric 
wire for devices used as internal wiring of electronic electrical machinery and apparatus, such as an 
undershirt carpet electric wire which arranges an electric wire under a carpet so that wiring which 
connects between each electrical machinery and apparatus in ** building may not be exposed to a floor, 
and ** OA equipment, or the electric wire which connects electrically the control unit and the various 
electrical machinery and apparatus of a driver's seat of ** automobile. 

[0003] Since such a flat cable is lightweight and easy to attach, in order to attain the increase in 
efficiency and lightweight-izing of a wiring activity, the application is considered especially in the auto 
industry. For example, when using it for the door part of an automobile, in order to make wiring in a 
narrow location easy, it is necessary to form this flat cable for the curvilinear section or the bending 
section according to a service space. Furthermore, since it corresponds to an increment and advancement 
of an activity device, and extension and compaction of the circuit pattern of the flat cable accompanying 
a design change, it is necessary to use the offset which extends a circuit pattern or connects a duplication 
device and a main circuit pattern. 

[0004] As a connection method between the conventional flat cables, a connector is attached in the 
terminal section of each flat cable, and the approach of carrying out fit of them mutually is used widely. 
Installation of the connector in the terminal section welds the conductor of the terminal section of a flat 
cable, and the terminal of a connector, and is performed by inserting this welded section in housing 
produced with the synthetic resin which has electric insulation next, or carrying out the injection 
molding of this resin, and preparing housing. In this way, between two or more flat cables is connected 
by the approach of carrying out fit of each connector to the terminal electrode holder which carried out 
fit of what carried out connector installation processing to the flat cable terminal section mutually, or 
was produced separately. 

[0005] Thus, the installation process of the connector in the terminal section of a flat cable is 
complicated, and since there are many activity components, it leads to a cost rise, and also since the 
connection itself is bulky, it has a tooth-space-limit to the activity to a narrow location. 
[0006] Moreover, when used for an application like electric wires for devices, such as the above 
mentioned undershirt carpet electric wire and OA equipment, it is directly immersed in water, an oil, and 
chemicals, or long duration exposure is not especially carried out at an elevated temperature and a high 
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humidity ambient atmosphere, and the above-mentioned conventional flat cable does not become a 
problem. However, if it is used for connection with the automatic switching arrangement of an 
automobile operation control unit, a power-door-lock device, or an aperture when using it, for example 
for the door part of an automobile namely, water will advance into the interior of Doat from the 
clearance between apertures at the time of rainy weather or a car wash, and the interior of Doat will 
become a high humidity ambient atmosphere. Furthermore, if a car body is heated by direct sunlight 
next, it will become an elevated temperature and a high humidity ambient atmosphere. 
[0007] Therefore, if long duration exposure will be carried out at the above-mentioned cruel ambient 
atmosphere where it have an offset further, the curvilinear section and the bending section, and, and the 
long duration pan of the flat cable mounted in the interior of Doat be especially carried out to this 
ambient atmosphere when the watertightness of the connection of the body of a flat cable and an offset 
be inadequate, moisture ( moisture) will invade from the clearance between a conductor and an electric 
insulation layer, and the nonconformity to which electric insulation ability fall substantially will produce 
it. 

[0008] When many things were examined about this problem, in the connection of the body of a flat 
cable, and an offset, it turned out that the insulator and conductor which consist of resin, such as 
polyethylene terephthalate (PET) of the body of a flat cable, are depended on that it must have been 
made to be able to paste up well simultaneously. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned technical 
problem, and the watertightness in a connection is secured. Further Space-saving-izing, Even if it is used 
for the location which is made in order [ in a connection ] to paste up simultaneously the PET insulator 
and conductor of the body of a flat cable well, for example, and is exposed to an elevated temperature 
and a high humidity ambient atmosphere in order to aim at laborsaving and a cost cut Rear-spring- 
supporter insulation performance is held at a long period of time, and it aims at offer of cables, such as a 
waterproof flat cable which demonstrates the outstanding cable function. Furthermore, connection 
between the body of a flat cable and an offset etc. is a connection method between cables, for example, 
and it aims also at offer of the connection method which has a water resisting property. 
[0010] 

[Means for Solving the Problem] By forming an anchor coat layer on the front face of the insulating 
resin of cables, such as a flat cable, the adhesion of the insulating resin of a cable and insulating resin, 
such as housing which covers a connection, becomes good, and this invention persons came to complete 
a header and this invention for the watertightness in a connection being secured, as a result of repeating 
research wholeheartedly, in order to cancel the above-mentioned technical problem. 
[001 1] That is, insulating resin is the cable which covers a conductor and this invention is a cable 
characterized by forming an anchor coat layer on the front face of this insulating resin near [ one / at 
least ] the terminal section of this cable. 

[0012] Moreover, this invention is the approach insulating resin connects the cables which cover 1 or 
two or more conductors, and after it connects mutually the conductor which this cable exposed and 
forms an anchor coat layer on the front face of this insulating resin near the connection of this cable, it is 
the connection method of the cable characterized by covering the connection of this cable, and its near 
with insulating resin. 

[0013] The cable in this invention may be the cable with which insulating resin covers the conductor of 
1, or a cable with which insulating resin covers two or more conductors, it may have further two or more 
conductors, and a cross section may be a flat-like flat cable. The connection method of the cable in this 
invention connects mutually the conductor which these cables exposed, and is related with the 
connection method of the single cable with which the connection method of single cables with which 
insulating resin covers the conductor of 1, the connection method of single cables with which insulating 
resin covers two or more conductors, and insulating resin specifically cover two or more conductors, and 
two or more cables with which insulating resin covers 1 or two or more conductors. 
[0014] Hereafter, this invention is explained based on a drawing. Drawing 1 is the sectional view 
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showing the connection condition of the body of a flat cable and offset which are an example of the 
cable of this invention, the conductor (conductor interference section) exposed in drawing 1 from 
terminal section 3 a of the insulating resin 3 which covers the conductor 2 of the waterproof body 1 of a 
flat cable — the conductor (conductor interference section) exposed from 2a and terminal section 6a of 
the insulating resin 6 which covers the conductor 5 of the waterproof flat cable offset 4>- 5a is 
connected by spot welding etc. and the weld zone (connection) 7 is formed, moreover, a conductor 
including a connection 7 and its near 7, i.e., a connection, — the interference sections 2a and 5a and a 
part of insulating resin 3 and 6 are covered with the insulating resin 8 formed with the hot melt adhesive 
film by putting in the shape of sandwiches and carrying out hot press. Furthermore, the anchor coat layer 
9 is formed on the front face of the insulating resin 3 and 6 of flat cables 1 and 4 covered with insulating 
resin 8 at least. 

[0015] as conductors 2 and 5 — the very thing a well-known thing, for example, bare copper, tinning 
copper, or silver is used, it is these shape of a foil and things of the Taira corniform, and a free circuit 
pattern is formed. 

[0016] Although especially the thickness of the layer of conductors 2 and 5 is not restricted, it is usually 
0.08-0. 15mm preferably 0.065-0.2mm from viewpoints, such as surface area reservation aiming at heat 
dissipation of rigidity, current capacity, and a circuit pattern. 

[0017] As insulating resin 3 and 6, the thermal resistance required of a cable, especially a flat cable, 
tensile strength, and the thing which has a water resisting property further can be used suitably. As such 
insulating resin, polyolefines, such as polyester, polyimide, polyethylene, and polypropylene, polyimide, 
aramid, polyarylate, PET, polybutylene terephthalate, a polyphenyl sulfide, polyether sulphone, a 
polyether ether ketone, polyether imide, etc. are mentioned. 

[0018] Although especially the thickness of the layer of insulating resin 3 and 6 is' not restricted, it is 
usually 0.025-0.2mm preferably 0.012-0.3mm from the viewpoint of endurance, flexibility, and electric 
insulation. 

[0019] As insulating resin 8 which covers a connection 7 and its near For example, high density 
polyethylene (HDPE), low density polyethylene (LDPE), Polyethylene, such as straight chain-like low 
density polyethylene (L-LDPE) and super-low density polyethylene, resin, such as polypropylene (PP), - 
- unsaturated carboxylic acid (an acrylic acid --) acid anhydrides (a maleic anhydride »), such as a 
methacrylic acid, a maleic acid, a fumaric acid, an itaconic acid, a crotonic acid, and a citraconic acid 
itaconic acid anhydride, an anhydrous citraconic acid, etc. - etc. - the graft denaturation object which 
carried out graft denaturation ~ An ethylene-vinylacetate copolymer (EVA), an ethylene-ethyl-acrylate 
copolymer (EEA), Ethylene system copolymers, such as an ethylene-methacrylic-acid copolymer 
(EMAA) and an ethylene-vinyl acetate glycidyl methacrylic-acid copolymer (E-VA-GMA), These 
copolymers Alkoxysilane, such as methoxysilane, an ethoxy silane, and butoxysilane, Or a graft 
denaturation object, ionomers, etc. (an ethylene-acrylic-acid metal ion copolymer, ethylene-methacrylic- 
acid metal ion copolymer, etc.) which carried out graft denaturation with above-mentioned unsaturated 
carboxylic acid or the above-mentioned acid anhydride can be used. 

[0020] It is possible to blend various kinds of additives, such as a well-known inorganic bulking agent, 
an antioxidant, copper inhibitor, an ultraviolet ray absorbent, a flame retarder, and a fire-resistant 
assistant, with insulating resin 3, 6, and 8 if needed. 

[0021] The waterproof body 1 of a flat cable and a waterproof offset 4 can be conventionally 
manufactured by the well-known approach, if an example is given — an adhesive tape top — the shape of 
a foil — a conductor is laid, half cutting of this is carried out, an unnecessary conductor is removed, and 
the circuit pattern (equivalent to a conductor 2) of arbitration is formed. The adhesives layer of the 
insulating tape which has an adhesives layer on an insulating resin layer, or a sheet (equivalent to 
insulating resin 3 and 6) is put on this circuit pattern front face, heating fusion of this is carried out, and 
a circuit pattern is imprinted to the field of the adhesives layer of an insulating tape or a sheet, another 
shape of furthermore, a foil — it covers with the insulating tape or sheet of the same configuration as the 
above in the shape of sandwiches, and pierces in predetermined magnitude, and a flat cable is obtained 
in the field of a conductor, the shape of under the present circumstances, a foil - a conductor, an 
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insulating tape, or a sheet may be continuously stuck using a roller, and with a press etc., it sticks 
according to an individual and you may manufacture. 

[0022] In this invention, in order to make good the adhesive property between insulating resin 3 and 6 
and insulating resin 8, the anchor coat layer 9 is formed on the front face of the insulating resin 3 and 6 
of flat cables 1 and 4. 

[0023] On an about seven connection [ of insulating resin 3 and 6 ] front face, spreading, carrying out 
stoving, etc. carry out an anchor coat agent, and the anchor coat layer 9 is formed. As an anchor coat 
agent, if the object of this invention can be attained, it can be especially used without a limit. For 
example, when especially an adhesive property and a withstand voltage property are required, as for the 
anchor coat layer 9, it is desirable to form an organic titanium compound using the anchor coat agent 
used as a principal component. 

[0024] As an organic titanium compound, it is general formula:Ti (OR1) (OR2) (OR3) (OR4). 

[ ~ however, the inside of a formula and Rl -R4 are the same respectively - or ~ differing --****-- 

respectively - carbon numbers 1-27 - it is the alkyl group or allyl group of 3-19 preferably. ] It comes 

out and the alkyl titanate expressed is mentioned. The compound shown below is specifically 

mentioned, and these are independent or are used collectively. 

[0025] 

Tetra-i-propyl titanate / Ti4 (O-i-C three H7) [TPT] 
Tetra--n-butyl titanate / Ti4 (O-n-C four H9) [TBT] 
Tetrapod (2-ethylhexyl) titanate [TOT] 

m [OCH2 CH(C two H5) C four H9] 4 Tetra-stearyl titanate / Ti4 (OC18H37) [TST] 
G i-propoxy bis(acetylacetonate) titanium [TAA] 

/Ti(0-i-C three H7)2 - [OC(CH3) CHCOCH3] 2 [0026] In order that -OR radical of the intramolecular 
of an organic titanium compound may dissociate the anchor coat layer 9 formed using the anchor coat 
agent which uses an organic titanium compound as a principal component by the hydrolysis reaction, it 
serves as transparent and colorless and very thin giant-molecule titanium oxide film of the structure near 
titanium oxide (Ti02). 

[0027] When forming the anchor coat layer 9 using an organic titanium compound, the thickness of a 
layer 0.0005-30 micrometers usually has preferably 0.001-10-micrometer more preferably good 0.002-5 
micrometers. If the thickness of a layer is less than 0.0005 micrometers, when there will be a possibility 
that moisture may invade from the defect in the anchor coat layer 9 etc. and 30 micrometers will be 
exceeded, it is difficult from viscosity being small to form the anchor coat layer 9 thickly using an 
organic titanium compound, and there is a possibility that moisture may invade from the defect in the 
anchor coat layer 9 etc., without the ability forming the uniform anchor coat layer 9 so. 
[0028] If an organic titanium compound is used as an anchor coat agent, a high adhesive property with 
the adhesives layer of the hot melt adhesive film which it is hard coming to deform since the thickness is 
very thin, and the adhesive property of the insulating resin 3 and 6 of flat cables 1 and 4 and insulating 
resin 8 becomes good, for example, has the polyester film which is the insulating envelope of a flat 
cable, and polyolefine system adhesives is maintainable. 

[0029] Moreover, in an elevated temperature and a high humidity ambient atmosphere, since it has the 
thermal resistance and the water resisting property which were excellent also in the anchor coat layer 9, 
also where long duration exposure is carried out, the minute float of the adhesives layer of this hot melt 
adhesive film and the anchor coat layer 9 and peeling do not arise. Consequently, an adhesive property, 
a withstand voltage property, and the connection structure of the offset of a flat cable where thermal 
resistance and a water resisting property have been improved further are acquired. 
[0030] When others especially thermal resistance, and a water resisting property are required, as for the 
anchor coat layer 9, it is desirable to form silane denaturation polyolefine system resin using the anchor 
coat agent used as a principal component. There is no definition special to the silane denaturation 
polyolefine system resin used here, and it can use a well-known thing conventionally. For example, the 
copolymer which carried out the graft polymerization of EEA or EVA, and the alkoxysilane, such as 
methoxysilane and butoxysilane, is mentioned. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



7/24/06 



JP,08-203342,A [DETAILED DESCRIPTION] 



Page 5 of 9 



[0031] Silane denaturation polyolefine system resin has high compatibility to the both sides of the 
polyolefine system adhesives layer of for example, this hot melt adhesive film, and polyester film, and is 
excellent in thermal resistance and a water resisting property. 

[0032] By having followed, for example, having formed the anchor coat layer 9 of silane denaturation 
polyolefine system resin between the polyester film which is the insulating envelope of a flat cable, and 
the adhesives layer of the hot melt adhesive film which has polyolefine system adhesives, polyester film 
and an adhesives layer fully paste up, and the connection structure of providing the outstanding thermal 
resistance and a water resisting property is acquired. 

[0033] When forming the anchor coat layer 9 using silane denaturation polyolefin resin, the thickness of 
a layer 3-30 micrometers usually has preferably 5-20-micrometer more preferably good 7-15 
micrometers. If the thickness of a layer is less than 3 micrometers, when there will be a possibility that 
moisture may invade from the defect in the anchor coat layer 9 etc. and 30 micrometers will be 
exceeded, the effect of coefficient of linear expansion with the anchor coat layer 9, the adhesives layer 
of for example, a hot melt adhesive film, and base material plastics and/or a bending modulus of 
elasticity appears, a defect is produced to deformation of a cable, heat, etc., and there is a possibility that 
moisture may invade. 

[0034] Next, the connection method of the cable of this invention is explained. Drawing 2 is a sectional 
view which is the connection method of the cable of this invention and in which showing the connection 
process of a flat cable. 

[0035] As shown in drawing 2 (A), after wiping away the dirt of the front face near the terminal section 
3a of the insulating resin 3 of the waterproof body 1 of a flat cable, and the front face near the terminal 
section 6a of the insulating resin 6 of the flat cable offset 4, an anchor coat agent is applied to this 
terminal section 3a, the insulating resin 3 near the 6a, and six front faces, stoving of the anchor coat 
agent application side is carried out, and the anchor coat layer 9 is formed. 
[0036] Spreading of an anchor coat agent can be performed by the well-known approach using the 
above-mentioned raw material. For example, an anchor coat agent is dissolved in solvents, such as 
toluene, a methyl ethyl ketone (MEK), and ethyl acetate, so that it may become about 3 - 5% of the 
weight of concentration, and the obtained solution is applied by well-known approaches, such as roll 
coating, such as the gravure roll coat method and the reverse roll coat method, and spray coating. 
[0037] Under the present circumstances, 80-170 degrees C whenever [ stoving temperature ] is desirably 
made into 1 10-130 degrees C, and heating time is desirably made into 2 - 3 minutes for 30 seconds to 5 
minutes. There is a possibility that forming [ of the anchor coat layer 9 ] may become inadequate from 
these conditions if it is low temperature or a short time, and if it is an elevated temperature or long 
duration, a thermal adverse effect may happen to the flat cable itself. 

[0038] the conductor (conductor interference section) exposed from terminal section 3a of insulating 
resin 3 as shown in drawing 2 (B) - the conductor (conductor interference section) exposed from 2a and 
terminal section 6a of insulating resin 6 - by connecting 5a by spot welding etc., a connection 7 is 
formed and a circuit pattern is joined. 

[0039] As shown in drawing 2 (C), the sample which finished junction of anchor coat processing and a 
circuit pattern is put in the shape of sandwiches with the hot melt adhesive film 12 with which the 
laminating of the polyolefine system adhesives layer 1 1 was carried out on the base material 10, hot 
press is carried out, and it pastes up. 

[0040] Hot press temperature 120-230 degrees C usually has preferably 160-190-degree C more 
preferably good 170-180 degrees C. A press pressure is 10-12kg/cm2 more preferably 8-15kg/cm2 3- 
20kg/cm2. It is good. Moreover, 8-10 seconds of press time are more preferably good for 3 to 20 
seconds for 5 to 15 seconds preferably. There is a possibility that the adhesive agent of the hot melt 
adhesive film 12 and flat cables 1 and 4 may happen from these conditions if it is low temperature, a 
short time, and the low voltage force, and if it is an elevated temperature, long duration, or the high 
voltage force, there is a possibility of becoming the cause of the flash of hot melt adhesive and the poor 
appearance after molding. 

[0041] On the base materials 10, such as PET, the laminating of the polyolefine system adhesives layer 
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1 1 is carried out, and the hot melt adhesive film 12 used here is formed. The thickness of a base material 
10 is usually 0.025-O.lmm preferably 0.012-0.35mm, and the thickness of the polyolefine system 
adhesives layer 1 1 is usually 0.04-0. 12mm preferably 0.03-0.2mm. 

[0042] By passing through the above process, as shown in drawing 1 , the body 1 of a flat cable and an 
offset 4 are connected. 

[0043] In addition, when putting with the hot melt adhesive film 12, naturally it is desirable [ covering a 
connection 7 thoroughly ] but to paste up the hot melt adhesive film 12 in the field in which the anchor 
coat layer 9 on the front face of insulating resin 3 and 6 was formed. The reason is that there is a 
possibility that the field in which the anchor coat layer 9 was formed is overflowed, moisture will invade 
more badly [ adhesion of the part ] from the clearance between the hot melt adhesive film 12 and the 
front face of insulating resin 3 and 6 if there is a part which the hot melt adhesive film 12 pasted up on 
the front face of insulating resin 3 and 6 directly, and electric insulation ability may fall substantially. 
[0044] Moreover, in drawing 2 , although the circuit pattern is joined after anchor coat processing, in the 
connection method of the cable of this invention, anchor coat processing may be performed after 
junction of a circuit pattern, for example, it can use also for the partial remedy at the time of a 
maintenance (patchwork target). Furthermore, in the connection method of the cable of this invention, 
the cable of this invention with which the anchor coat layer was beforehand formed in the front face of 
insulating resin can also be used. 
[0045] 

[Example] Hereafter, although this invention is more concretely explained based on an example, this 
invention is not limited to these examples. 

[0046] [an example 1] — the copper of 3.0mm width of face — a conductor — the flat cable of the shape 
of a straight line of five articles, the conductor spacing of 1mm, and 4mm of lug cost one side — two — 
using - the terminal of each flat cable — spot welding of the conductor was carried out. It applied so that 
an organic titanium compound TPT might be used as an anchor coat agent on the PET front face of flat 
cable pre-insulation in the range with a die length of 20mm from the connection of a conductor, 
respectively and the thickness of an anchor coat layer might be set to 1 micrometer. It heated for 2 
minutes at 170 degrees C after spreading, and the anchor coat layer was formed. As a covering tape for 
an insulation in a connection, using the hot melt adhesive film which has waterproof polyolefine system 
adhesives, hot press was carried out in hot press temperature [ of 170 degrees C ], press pressure [ of 
12kg/cm2 ], and press time 10 seconds, the connection was covered, and the test piece was produced. 
[0047] [Example 2] The test piece was produced like the example 1 except having used the organic 
titanium compound TBT as an anchor coat agent. 

[0048] [Example 3] The test piece was produced like the example 1 except having used the organic 
titanium compound TOT as an anchor coat agent. 

[0049] [Example 4] The test piece was produced like the example 1 except having used the concomitant 
use object of organic titanium compounds TPT and TBT as an anchor coat agent. 
[0050] [Example 5] The test piece was produced like the example 1 except having used the concomitant 
use object of organic titanium compounds TPT, TBT, TOT, and TAA as an anchor coat agent. 
[0051] [Example 6] The test piece was produced like the example 1 except having set thickness of an 
anchor coat layer to 20 micrometers, using silane denaturation polyolefin resin as an anchor coat agent. 
[0052] [Example 7] The test piece was produced like the example 1 except having set thickness of an 
anchor coat layer to 0.0005 micrometers. 

[0053] [Example 8] The test piece was produced like the example 1 except having set thickness of an 
anchor coat layer to 0.001 micrometers. 

[0054] [Example 9] The test piece was produced like the example 1 except having set thickness of an 
anchor coat layer to 10 micrometers. 

[0055] [Example 10] The test piece was produced like the example 1 except having set thickness of an 
anchor coat layer to 30 micrometers. 

[0056] [Example 11] The test piece was produced like the example 6 except having set thickness of an 
anchor coat layer to 3 micrometers. 
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[0057] [Example 12] The test piece was produced like the example 6 except having set thickness of an 
anchor coat layer to 5 micrometers. 

[0058] [Example 13] The test piece was produced like the example 6 except having set thickness of an 
anchor coat layer to 30 micrometers. 

[0059] [Example 1 of a comparison] The test piece was produced like the example 1 except having not 
used an anchor coat agent. 

[0060] [Example 2 of a comparison] The test piece was produced like the example 1 of a comparison 
except having used the hot melt adhesive film which has the polyester system adhesives which have a 
pair PET adhesive property as a covering tape for an insulation of a connection. 
[0061] About each test piece obtained as mentioned above, the water resisting property and heat 
resistance test which are shown below were performed, and the adhesive strength of the covering tape 
for a connection insulation to an appearance and the PET front face of a flat cable and a withstand 
voltage test were performed, respectively. 

[0062] [Water resistant test] The above-mentioned test piece was fed into 80-degree C hot water, and the 
friction test (tensilon tension tester cage en tech UCT-500 activity, a 1 80-degree friction test, exfoliation 
rate 50 mm/min) and the withstand voltage test (a DC-power-supply activity among 5% salt, electrical- 
potential-difference impression during lkVx 1 minute) were performed after ejection appearance 
observation 168 hours after. 

[0063] [Heat test] After putting in the above-mentioned test piece into 135-degree C gear oven for 168 
hours and heat-treating it, appearance observation, the friction test, and the withstand voltage test were 
performed like the above-mentioned water resistant test. 

[0064] [Assessment] The appearance test gave "O" to that normal. Adhesive strength estimated the 
friction test. What does not carry out dielectric breakdown of the withstand voltage test attached M 0" as 
an accepted product, and the rejected thing attached M x. ,f 

[0065] When there was furthermore inconvenience in the item of [ 1 / at least ] each trial item as a 
comprehensive judgment, "x" was attached, and "O" was attached when there was no inconvenience in 
all trial items. 

[0066] [Result] The above result is shown in tables 1-3. Although the difference of initial adhesive 
strength was seen in the examples 1-13, change of the adhesive strength after a deck watertight 
luminaire and a heat test was also small, and the appearance and the withstand voltage property were 
also good. 

[0067] On the other hand, in the example 1 of a comparison, peeling of the covering tape for an 
insulation of a connection took place after the water resistant test. Moreover, although the polyester 
system adhesives currently used for the covering tape for an insulation have the adhesive strength to 
PET in the example 2 of a comparison, that to which water absorption of adhesives and hydrolysis 
started and adhesive strength fell is presumed. 
[0068] 
[A table 1] 
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o 


O 


O 


o 


8#*J (ksf/ca) 


1.4 


1.7 


1.7 


1.2 


1.8 




o 


o 


O 


O 


O 




o 


o 


O 


. O 


O 
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A table 3] 





mmi i 




nmwi 3 


mm 






> mm 










7>»-3-K Ji<Z>£* (tin) 


3 


5 


30 


— 


— 




W*tt PO * 


It*tt P0 % 


mm po * 


WtK& P0 & 


PBT fggtt 


HJffl 


o 


0 


o 


o 


o 


(kgf/cn) 


1.0 


1.3 


1.0 


1.7 


1.2 




o 


o 


o 


o 


o 




0 


0 


o 






mm* (kgf/cn) 


0.7 


1.0 


0.8 


<0.1 


0.4 




O 


0 


O 


X 


X 




O 


o 


O 


O 




(kgf/cn) 


1.2 


1.2 


1.3 


2.0 


1.7 




O 


o 


O 


O 


O 




o 


o 


o 


X 


X 



[0071] 

[Effect of the Invention] Since the anchor coat layer is formed on the front face of the insulating resin 
which covers a conductor, the cable of this invention By connecting mutually, using this cable two or 
more, carrying out hot press of the connection using a hot melt adhesive film etc., and covering a 
connection with insulating resin Even when long duration exposure is carried out at an elevated 
temperature and a high humidity ambient atmosphere, moisture invades from the clearance between a 
conductor and the insulating resin which covers a connection, and there is no possibility that electric 
insulation ability may fall. 

[0072] Moreover, since the connection structure acquired by the connection method of the cable of this 
invention has a water resisting property, moisture resistance, and good thermal resistance, even when 
long duration exposure is carried out at an elevated temperature and a high humidity ambient 
atmosphere, it can prevent trespass of moisture and becomes good [ electric insulation and a withstand 
voltage property ]. 

[0073] Therefore, space-saving-izing, laborsaving, and a cost cut can be aimed at by applying the 
connection method of the cable of this invention, and a cable to a flat cable. 



[Translation done.] 
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